The paper uses the proportion of zero-return days model to analyze stock market synchronous behaviors for 11 sample counties. It is found that the zero-return measure of stock synchronicity is higher for some emerging economies than the developed economies though the result is not statistically significant. In addition, panel data analysis indicates somewhat positive and negative correlation between the zero-return measures with the explanatory variables. The findings raise question about the reliability of the proportion of zero-return days measure and its capability to capture stock market synchronous behavior.
Introduction
It is often argued that stock prices in poor economies are more synchronous over time than those in rich economies due to the poor governance structure, corruption and the size of the GDP per capita income.
Synchronicity refers to overall movement of the share prices in a market to same direction. Roll (1988) argued that stock market synchronicity depends on the relative amounts of firm-level and market-wide information capitalized into stock prices. In addition, Morck, Yeung, and Yu (2000) suggested that stock prices in high per capita GDP economies move in a relatively unsynchronized manner in contrast to the stock prices in low per capita GDP economies. So we can define share market synchronicity as co-movement of stocks of a share market in a particular period of time.
However, there are several models to analyze stock market synchronous behavior. The most discussed models are the R-square model and the Classical Synchronicity model. In contrast, Skaife, Gassen, and LaFond (2006) proposed a new model to analyze stock market synchronous behavior called the zero-return days measure. They argued that if the value of information signals is not sufficient to exceed the trading cost, then the marginal investor will not trade and there will be no change in share price, and this will result in a zero-return day for that particular share.
The focus of this research is to analyze the zero-return days measure of stock synchronicity over 10 years period for 11 sample countries which include eight emerging countries and three developed economies. The study finds that emerging countries exhibit higher zero-return days measure than the developed nation, though some emerging countries exhibit very few zero-return days which was unexpected. In addition, the study could not find enough evidence to support the idea that zero-return measure is significantly correlated with corruption, geographical size of a country and corporate governance mechanism. The study concludes that zero-return days measure captures somewhat different aspects of stock market behavior other than stock price synchronicity which is beyond the objectives of this paper. Further analysis of this market model left for the future research.
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Literature Review
Stock market synchronicity is not new area of research in finance and economics literature. For example, Karolyi and Stulz (1995) investigated the co-movement between the U.S. and the Japanese stock markets focusing on the daily stock return data. They found evidence that the U.S. and the Japanese cross country return covariance exhibits strong day of the week effect and covariance is higher for Monday return than for other days. They also found evidence that firm covariance in returns is not as high on the days of U.S. macroeconomic announcements. They suggested that the global component of national macroeconomic announcements has only a small effect. Karolyi and Stulz (1995) stated that there is a nonlinear relationship between covariance and international stocks.
In addition, Longin and Solnik (1995) analyzed the correlation of monthly excess returns for seven major countries of the world. The study period is from 1960 to 1990. They found evidence that correlation increases over time and large stocks drive the correlations. They also argued that international market correlation is higher when the stock markets are volatile, especially when the markets are down. In addition, they argued that growing political, economic and financial market integration affects international financial market co-movement, as more integrated economies are influenced by global market factors. Further, Longin and Solnik (1995) found that international equity market correlation is increasing particularly over the past 30 years. Wurgler (2000) proposed that capital flow is more responsive to value added in countries where firm-specific variation is a greater part of the total variation of individual stock returns. He suggested that capital moves faster to higher value uses where stock prices move less synchronously. Thus, stock synchronicity is higher in low GDP economies than in high GDP economies.
However, Morck et al. (2000) first argued that share prices in stock markets in emerging economies move more closely together than in those of developed markets. They used biweekly return data to measure stock return synchronicity for 40 countries around the world, including 15,920 firms. They used data from 1993 to 1995 for time series analysis and for the 1995 data for cross sectional analysis. They argued that highly diversified conglomerate 1 companies account for a large fraction of stock market values and that widespread inter-corporate ownership might cause firms to move together. Morck et al. (2000) used three good governance indices proposed by La-Porta, Lopez, Andrei, and Robert (1998) for cross sectional analysis. These governance indices were government corruption, risk of expropriation by the government and risk of government repudiation of contracts. These indices range from zero (0) to ten (10), with zero indicating poor governance and 10 indicating strong governance. They found that lower stock price co-movement exists in countries with better protection of private property rights and higher stock price co-movement exists in countries where private property rights are not strongly respected. Countries with poor private property rights were mostly the emerging countries. Greater levels of property rights protection were evident in developed economies. They also found that higher GDP per capita countries rank higher in good governance index values. For example, countries like Germany, France, the UK and the U.S. score higher in good governance index and these countries also have higher GDP income per capita. Further, they found those good governance indexes are significantly correlated with capital market size. These suggested that capital market size is an important explanatory factor for stock synchronicity. In addition, they argued that stock prices in economies with high per capita GDP are less synchronized than stock prices in low per capita GDP economies. Morck et al. (2000) found that low GDP economies tend to be undiversified which makes firm earnings highly correlated, such that countrywide political instability is more likely to cause market wide share price swings in emerging economies. Therefore, share prices in emerging economies tend to be more synchronous than in developed economies.
Further, Li, Morck, Yang, and Yeung (2003) found that Canadian stocks move less synchronously than Mexican stocks. They argued that when Canada entered into the free trade agreement with the U.S., its stocks exhibit a permanent increase in firm-specific variation because of increased market openness to the U.S. market. In contrast, when Mexico entered into North American Free Trade Agreement [NAFTA] (with the U.S.) its stocks exhibited a strong temporary increase in stock price synchronicity. Li et al. (2003) proposed that less synchronous stock prices prevail in better functioning economies and highly synchronous stock returns tend to reflect poor economies. Nguyen and Aman (2006) observed that corporate governance mechanisms are positively correlated with higher stock price valuation and market valuation in the Japanese stock market. They constructed three critical dimensions for governance indices, board structure, ownership composition and disclosure policy. They suggested that, ownership structure is one of the most important factors in determining firm performance. Further, they argued that accounting transparency has a positive effect on a firm's market valuation.
In contrast, Skaife et al. (2006) used the R-square synchronicity measure to conduct several analyses using data from the six largest equity markets in the world 2 . They used the R-square measure which is associated with firm-specific information in an international setting. They found lower R-square values are associated with more informative prices in Australia and higher R-square values are associated with more informative prices in Germany, Japan and the U.S.. They found a statistically significant association between future earnings and returns, conditional on R-square values in France and the U.K. They argued that there are significant differences in voluntary information flows, ownership structures, trading activity, and market frictions across countries and this affects the price formation process in these markets. In addition, Skaife et al. (2006) argued that R-square statistics are not a reliable measure of stock market synchronicity. They proposed an alternative model to capture stock price synchronicity. Based on the work of Bekaert, Harvey, and Lundblad (2003) , they suggested that proportion of zero-return days provides a simple, accurate measure that captures the firm specific information. They argued that if the value of information signals is not sufficient to exceed the trading cost, then the marginal investor will not trade. Further, if the marginal investor stops trading then there will be no change in price and that will result in a zero-return day.
They repeated their analysis using the proportion of zero-return days metric and find a significant and consistent relationship between the zero-return metric and information proxies. They argued that proportion of zero-return days better reflect stock price synchronicity than the traditional models. They recommend the proportion of zero-return days 3 as a better measure of stock price synchronicity. This measure appears to capture the frequency of information arrival which tends to result in lower zero-return days. However, this paper concentrates on the proportion of zero-return days measure of stock synchronicity to analyze whether the measure could possibly capture stock market co-movement of the sample countries.
Data
The study analyses stock market data from 11 economies, including three developed economies and eight emerging markets. The data span the period from January 1996 to December 2005. This is to note that the study used DataStream database to collect weekly stock return data. The study uses both the live stocks and the dead stocks to minimize the survivorship bias problem. Table 1 illustrates the total number of observed firm data collected from the DataStream database. In total the study analyses 6.6 million weekly firm observations for estimating the zero-return measure for developed and emerging countries/areas. 
Model
The proportion of zero-return days is measured by calculating the number of zero-return trading days over a fiscal year divided by the total number of trading days in the fiscal year multiply by hundred. A zero-return day is a day in which the price of a particular share does not change. The zero-return measure is calculated as follows. 
Cross-Sectional Analysis Variables
This paper uses six country-level explanatory variables for panel data analysis including regulatory control index, voice and accountability index, inflation, corruption perception index, gross domestic product per capita and geographical size. The followings are the description of these variables.
Corporate Transparency
It is argued that countries with poor information disclosure and a lack of corporate transparency exhibit higher stock price synchronicity, e.g., higher zero-return days measure. For example, Chan and Hameed (2006) suggested that emerging markets exhibit poor information disclosure and lack of corporate transparency that increases the cost of collecting firm specific information. Further, Durnev, Morck, and Yeung (2004b) and Durnev, Morck, Yeung, and Zarowin (2003) found that higher firm-specific stock price variation is associated with higher information content about future earnings. This study used transparency international corruption perception database to collect the corporate transparency data. Transparency International first presented their corruption index (CP) in 1995. The corruption index is based on the past three years' corruption perception data. The corruption index uses public opinion surveys to measure the level of corruption in a country and the corruption scale ranges from 1 to 10 points. Countries with greater transparency are awarded higher points (maximum 10) and countries with lower transparency are awarded fewer points (minimum 0).
Country Size
Debt and equity market size of a country often depends on the geographical size of the country. It is argued that most of the countries of the world conduct the major part of their trading internally. Large countries often have structured debt and equity markets which directly influence the growth of the economy and they generally have bigger capital markets. For example, Morck et al. (2000) , Levine and Zervos (1998) argued that developed countries have large structured debt and equity markets and these structured financial markets contribute to the economic growth. The geographical size of a country data collected from Central Intelligence Agency [CIA] world fact-book website. The CIA website provides accurate and reliable country level data including geographical size (CIA, 2007) .
Gross Domestic Product (GDP) per Capita
GDP per capita is an influential factor for determining stock market co-movement. It is argued that high GDP per capita economies financial markets are diversified into a large number of firms, where as poor GDP per capita economies tend to concentrate on a few large firms, which could manipulate the share market and push share prices from fundamental value. For example, Morck et al. (2000) and Durnev, Morck, and Yeung (2004a) suggested that stock prices in economies with high per capita GDP move in a relatively unsynchronized manner in contrast to stock prices in low per capita GDP economies. The study collected GDP per capita data from World-Bank database.
Corporate Governance Mechanism
It is often argued that stock market synchronicity is closely related to the real market economy and this has implications for corporate governance. For example, Morck et al. (2000) showed that corporate governance mechanisms are more effective when the stock market begins to fall. They also suggested that strong property rights promote detailed firm specific information releases leading to lower stock price synchronicity. Thus, it is argued that greater levels of stock synchronicity are expected in countries with poor corporate governance systems.
However, the study uses two corporate governance indices, e.g., voice & accountability and regulatory control collected from the World-Bank corporate governance database. These governance indicators reflect the statistical compilation of responses to questions concerning the quality of governance. This is to note that, the World-Bank uses six corporate governance indicators for measuring the good governance system, which divided into three clusters. The governance indicators are measured in units ranging from -2.5 to 2.5. Higher values correspond to better governance outcomes and lower values correspond to poorer outcome. For example, a country that ranks 2.0 in terms of corporate transparency maintains strong transparency in government and private sectors. This also indicates that there is a strong flow of information in the market. In contrast if a country had a rank of -2.0 for the rule of law indices, this would indicate a relatively poor quality legal system.
The study also collected inflation data from World Bank database. Table 2 illustrates descriptive statistics analysis for the eight observed emerging country group. It is found that Argentina and Sri-lanka exhibit highest zero-return days measure during the observation period with high standard deviation. Argentina exhibit 59.1 and Sri-lanka exhibit 55.0 proportion of zero-return days measure during the observation period. The average zero-return days measure for the emerging country group is 33.8 days.
Analysis Descriptive Statistics Analysis
China surprisingly exhibits very low level of zero-return days measure from the emerging country group.
China exhibits only 11.5 proportion of zero-return days measure during the sample period which is the lowest of the observed emerging country group. China also exhibits lower standard deviation during the sample period.
In contrast, developed country group exhibits 29.0 proportion of zero-return days measure during the observation period (Table 3) . Australia exhibits highest zero-return measure from the developed country group while Japan exhibits low level of zero-return days measure.
This is also to note that China exhibits lowest proportion of zero-return days measure from the observed developed and emerging country group which is surprising. According to the Skaife et al. (2006) , countries with less efficient financial market produce higher zero-return measure compared to the efficient market. In addition, Morck et al. (2000) and Khandaker and Heaney (2008) found that countries with higher R-square measure, thus higher stock market synchronicity includes China and Malaysia. This result is surprising and inconsistent with the previous literatures. Further, Australia exhibits higher proportion of zero-return days measure compared to the emerging country group. This surprising finding seriously questions the reliability of the proportion of zero-return days measure. In addition, the study run the AVOVA (Analysis of Variance) test statistics to find if there is any statically significant mean difference between the emerging country groups and developed country groups zero-return measure. The ANOVA test statistics result is given in Table 4 . In addition, to check the possibility of changes in the level of zero-return days measure during the observation period from 1996 to 2005, the study divides the time series into five sub-periods, 1996-1997, 1998-1999, 2000-2001, 2002-2003 and 2004-2005 . Table 5 illustrates the descriptive statistics of zero-return days measure over the five sub-periods for the sample country group. It is found that China and Japan exhibit lower level of zero-return days measure during the observed sub-period for emerging country group and the developed country group. China exhibits lowest level of zero-return days measure in all sample countries for sub-period 1996 sub-period -1997 sub-period , 1998 sub-period -1999 sub-period , 2000 sub-period -2001 sub-period and 2002 sub-period -2003 sub-period . However, in sub-period 2004 sub-period -2005 all observed developed and emerging countries exhibit higher level of zero-return days measure compared to the pervious sub-periods.
Further, in sub-period 1996-1997 and 1998-1999 emerging country group average zero-return days measure were lower than the average zero-return days measure of the developed country group. The result is surprising and also conflicting with Morck et al. (2000) and Khandaker and Heaney (2008) findings.
Panel Data Analysis
The model. The study uses the following model to explain zero-return measure stock synchronicity: 1 2 3 4 5 6 log( )
Where ZRET i represents proportion of zero-return measure for country i and α is a constant. RC i is the regulatory control index, VC i is the voice and accountability index, IN i is the inflation, CP i is the corruption perception index, GDP i is the gross domestic product per capita, SIZE i is geographical size and ε i is the error term. Natural log for geographical size been used to minimize the impact of skewness in this analysis.
Panel data analysis. The study uses ordinary least square model and white adjusted standard errors in a fixed effect model for the panel analysis. Table 6 illustrates cross sectional analysis using both the model. The study also runs correlations between the explanatory variables to test the multicollinearity between explanatory variables. It is found that GDP per capita is negatively correlated with the zero-return days measure at 1% significant level using the pooled regression analysis. It is a very significant result as previous studies stated that stock market co-movement is driven by poor GDP per capita in emerging economies. For example, Morck et al. (2000) and Khandaker and Heaney (2008) argued that China and Turkey exhibit higher stock market synchronicity due to the poor GDP per capita income and higher corruption rate. However, it is to note that China exhibits low level of zero-return days measure during the observation period which is surprising and also conflicting with the previous literature.
It is also found that inflation is positively correlated with country zero-return measure at 1% signifies level.
The study uses pooled regression analysis and fixed effect models and both the analysis produced similar result, which is consistent with Morck et al. (2000) , and Khandaker and Heaney (2008) who argued that hyperinflationary economies often have higher level of stock price co-movement, thus exhibit higher zero-return days measure. It is generally argued that countries with higher inflation have unstable financial markets and few large firms could manipulate the overall capital market. Two values are reported below the estimated coefficient. The first in parenthesis is the t-statistic using white adjusted standard errors and the second, in the brackets, is the p-value for the statistic.
In addition, corporate governance mechanisms exhibit somewhat mixed correlation in panel data analysis.
It is found that regulatory control is negatively correlated with the zero-return days measure while voice and accountability is positively correlated. The result is surprising as both corporate governance mechanisms reflect the quality of a country governance system and these mechanisms should be negatively correlated with the zero-return measure. However, there is evidence that some emerging economies exhibit very low zero-return days measures during the study period (e.g., China) even though these countries rank lower in terms of the corporate governance index. Perhaps these newly booming, emerging economies result in the zero-return measure being positively correlated with the voice and accountability indicator.
In addition, country geographical size is positively correlated with the zero-return measure at the 1% significance level which unexpected. However, there is evidence that a number of the large countries in the analysis exhibit higher zero-return measure during the sample period (Example includes Australia and Argentina). In contrast, a number of small emerging areas exhibit very low zero-return measures (e.g., Taiwan) during the study period. This might cause the geographical size impact to be positively correlated with the zero-return measure.
Conclusions
In general, the emerging country group exhibits greater level of zero-return measure than the developed country group does in full period analysis. However, sub-period analysis provides evidence that emerging country/area group exhibits low level of zero-return days measure in sub-period 1996-1997 and 1998-1999 which is surprising. Further, China and Taiwan exhibit lower level of zero-return days measure during the full period and sub period analysis. This is a surprising finding and seriously question about the reliability of the zero-return days measure for stock synchronicity analysis.
In addition, Australian stock market exhibits greater zero-return days measure in observed sub-period and full-period analysis, a result which is inconsistent with previous literatures. It is assume that perhaps the zero-return days measure of stock synchronicity captures somewhat different aspects of stock market behavior other then stock price co-movement. However, in average emerging countries exhibit 33.8 zero-return days measure which is higher than the developed country group.
It is found that regulatory control is negatively correlated with the zero-retune days measure while voice and accountability is positively correlated. It is an unexpected result as previous literatures show that voice and accountability is negatively correlated with the stock synchronicity measures. Nevertheless, there is evidence that some observed emerging countries exhibit low level of zero-return measures (e.g., China) even as these countries rank lower in terms of corporate governance indicators, such as voice and accountability which may have been driving the unpredictable result. It is also to note that some of the observed developed nation surprisingly exhibit higher zero-return days measure (e.g., Australia) in observed full period and sub-periods analysis which also may influence these unpredictable findings and question the reliability of the measure suggested by Skaife et al. (2006) . In addition, GDP per capita is negatively correlated with the proportion of zero-return days measure and inflation is positively correlated at 1% significant level. These are expected results and consistent with Morck et al. (2000) , Durnev et al. (2004a) and Chan and Hameed (2006) who argued that poor GDP per capita economies exhibit higher stock price synchronicity. However, geographical size is positively correlated with the zero-return days measure which further surprises the author.
Finally, the paper uses the proportion of zero-return days measure to analyze stock market co-movement for sample emerging economies and developed countries. It is found that the zero-return measure is higher for some emerging economies than the developed economies though the result is not statistically significant. The study find evidence that some of the emerging countries/areas like China and Taiwan exhibit low level of zero-return measure while Australia exhibits greater zero-return days measure from the developed nation. The findings raise question about the reliability of the proportion of zero-return days measure and its capability to capture stock market synchronous behavior. Further, panel data analysis indicates somewhat positive and negative correlation between the zero-return measures with the explanatory variables. The study comes to the conclusion that the proportion of zero-return days measure is not a reliable measure to capture stock market co-movement though it might capture somewhat different features of stock market behavior. Further analysis of these questions remains for the future research.
